DOCUMENT RESUME 



ED 251 457 

AUTHOR . 
TITLE 
PUB DATE 
NOTE 
PUB TYPE 



EDRS PRICE 
DESCRIPTORS 



SP 625 547 



Smith, Lyle R. 

A Low-Inference Indicator of Lesson Organization. 
162] 
29p. 

Information Analyses (070) — Reports - 
Research/Technical (143) ^ 

MF01/PC02 Plus Postage. 

Academic Achievement; ^Concept Formation; *Course 
Organization; Education&l Theories; Elementary 
Secondary Lducation; * Instructional Development; 
^Learning Strategies; ^Lesson Plans; Sequential 
Learning; Student Reaction; Teacher Education; 
Teacher Effectiveness; Teaching Methods. 
IDENTIFIERS *Lesson Structurl 

ABSTRACT " . . ^ , 

Lesson structure (organization in terms of meaningful 
relationships among ideas or concepts) is a low-inference indicator 
of lesson organization in that it can be observed and objectively 
quantified. It affects achievement positively, and students^rgenerally 
rate lessons higher when the. structure of the lesion is relatively 
high. Teachers vary in the disgree o.! structure of their lessons, a 
fact indica< l^g that some teachers could profit by being trained to 
increase the degree of sti^ucture^ or commonalitY of ideas and 
concepts, in their lessons. Problems .have been identified in the 
training process and in analyzing lesson structure, but these 
problems can be resolved by expending time and by employing subject 
matter experts. The most relevant suggestion for teacher trainiirg and 
teacher evaluation is that trainers and evaluators focus on 
low-inference teacher behaviors that can be critiqued objectively. 
Clusters of such behaviors may provide a key for developing useful 
theories of instruction. (Author/JDl 



********************************************************************* 

* Reproductions supplied by EDRS are the best that can be n^ade 

* from the original document. 

********************************************************************* 



"PERMISSION TO REPRODUCE THIS 
MATERIAL HAS BEEN GRANTED BY 



TO THE EDUCATiONAL RESOURCES 
INFORMATION RENTER (ERIC).** 



D6l»ARTMiMT OP EDUCATtOM 

, NATIONAL INSTITUTE OF CDUCATIOW 
EDUCATJONAl RESOURCES INFORMATION 

*r Th« document has been .reproduced as 
received from ,he person or or9ani,at«n 
originating ir 
• Minor changes have been made to improve 
^production quality. 

• Points of view or op.n^ins stated .n th.s docu 
mem do not necesaacly represent oH,cuil NIE 
' |K>Sition or policy. 



a 

UJ 



A Lowr^Inference ^dicator of 
Lesson Organization 



I.yle R. Smith 
Augusta College 



Running Head; LESSON ORGANIZATION 



Ci 
O 



ex. 

V) 



Lesson Organization 

2 



Abstract 



This article reviews research on a low-inferenc^e variable related to 
lesson organization, referred to as kinetic structure or comonality. 
Kinetic structure significantly affects student achievement as well, as 
student perception of lesson effectiveness. Teachers vary greatly in 
terms of the degrees of kinetic structure their lessons contain. 
Training programsc have been developed to help teachers increase the 
kinetic structure of their lessons, but such programs have been found 
to be quite time-consuming. Other results concerning Unetic struc- 
tures are also discussed. 
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A Low-Inference Indicator o£ Lesson Organization 

*' / . 

A 

Research on teaching effectiveness Indicates that the organization 
of lessons Is an Important variable. Brtxner (1962, 196A) referred to 
organization In terms of meaningful relatlonohlps among Ideas or concepts. 
He noted that major concepts In a subject matter area can be used to subsume 
related concepts. Ausubel 0.960, 1963) related organization to the use 
of advance organizers -that introduce subsuming concepts involving the 
subject matter. Taba (1962) discussed organization as the relationship 
between general goals and specific objectives, as well as the Interaction 
between the content and the learning experiences. Skinner (1953) viewed 
organization in terms of a sequence or chain of stimuli, where each stimulus 
arouses a response and also reinforces the response that preceded the 
stimulus. Gagne' (1970) studied organization as it relates to hierarchical 
arrangements of knowledge. Similarly, Bloom (1976) examined learning tasks 
according to whether they are related sequentially to other learning tasks. 
Bellack, Kllebard, Hyman, and Smith (1966) studied lesson organization as 
a series of pedagogical moves that affect subsequent teacher-student Interac 
tions . 

While all of the above research has contributed to the development of 
the variable investigated in this paper, the work of Deese (1962) has a 
direct bearing on this variable. Deese examined word associations in terms 
of whether one concept elicits another concept. For example, the concept 
"piano" may elicit the association of the concept "symphony" and vice versa* 
Deese also studied concepts in terms of the word associations they have ir 
common. For example, word associations for "piano" uilght be "note", "song", 
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and "music". These same associations might also be made for "symphony". 
Deese noted that such concept associations exist in highly organized networks 
of communication and he stated that concepts that are associated should 
appear in commxmication together Cor contiguously). 
Lesson Struc^re 

Two approaches have been used to study the teacher *s organization of 
lessons. One approach has been to focus on high-inference classroom charac- 
teristics as independent variables Ce.g,. , Rosenshine, 1971). High-inference 
variables are open to subjectivity of the observers The second approach is 
to study low-inference variables that can be observed and objectively 
quantified. In this article a low-inference variable related to lesson 
organization is described and research concerning this variable is reviewed. , 

Based on research such as that previously mentioned in this pa^er, 
Anderson Cl966a, 1966b, 1969a, 1969b, 1969c, 1970, 1971) defined a new 
method to determinp the degree, to which a lesson is organized. ^Anderson 
referred to les c > organization as "kinetic structure", as "commonality", or 
simply as "structure". In this paper, lesson organization is referred to 
as structure. Anderson studied structure according to the repetition of 
concepts presented ^.n a lesson and the manner in which new concepts are 
presented. Followrtng a technique similar to that of Deese (1962), Anderson's 
early 1966 research used a modified rank order cdrrelation coefficient 
to determine the degree of organization of communication concerning the 
related concepts within a body of knowledge. Subsequent research (e.g., 
Anderson, 1969c) defined structure according to the following formula: 
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where n^ equals the number of concepts repeated in a pair of consecutive 
sentences aad n e^alsthe -number of concepts in one of a contiguous pair 

of sentences, but not in both of the sentences. After each value of B^^ 

> ,■ 

is computed for each pair of consecutive sentences in the lesson,the mean 
for all the values of ^ is defined to be the structure of the lesson. 
Anderson Cl972a) suggested that lesson structure higher than .40 represents 
a highly .organized lesson, whereas a lesson structure of .25 or lower repre- 
sents a lesson of relatively low structure. Theoretically ^ a lesson could 
have a structure of 1.00, but this would occur only if all sentences in 
the lesson discussed the samf concepts and no new concepts were introduced 
after the first sentence. 5uch a lesson would be very redundant and would 
involve very little coverage of subject matter, The lowest possible value 
for lesson structure is 0.00, and this woxild occur only if no two consecutive 
sentences focused on the same concept, each sentence discussing concepts 
different from the concepts in the preceding sentence. Such a lesson 
might be difficult to follow because students could have trouble arranging 
ideas in a logical sequence. Anderson (1974) noted that repetition of 
substantive concepts is needed for effective lesson organization, but that 
new ideas must be introduced to maintain student interest and to increase 
sLudent knowledge. Lamb and Davis (1979) and Smith (in press-b) have identi- 
fied some lessons with structure l4^er than .10 and other lessons having 
structure higher than .80. 
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Table 1 shows two excarpts from lessons about the history and geography 
of Alaska. The key concepts for the excerpts are Identified and the orders 
in which the ideas are presented are shown. Smith* and Sanders (1981) 
defined 21 concept to be a word, phrase^ or other symbol that refers to a 
group of one or more things having common characteristics. Therefore , 
phrases such as "fur traders'' and ''Aleutian Islands" are classified as 
concepts. However , such a definition indicates that phrases such as 

"southern coast" (sentence 2 of high structure -excerpt) and "large amounts" 

# 

(sentence 3 of high structure excerpt) also are concepts. Therefore , as 
suggested by Anderson (1969c) , only key concepts (concspts that represent 
Ideas pertedLnlng to one or more of the lessotf objectives) are used In the 
computation of each Bj^. In the excerpts shown in Table 1, concepts such 
as "southern coast" were not classified as key concepts, because they did 
not facus on any particular lesson objectives. 

Insert Table 1 about here ^ 



Referring to the computations of structure in Table 1^ the first 

segment of information .in the high structure excerpt discusses two k^y ' 

concepts (Russia and Bering) , which are concepts 1 and 2 in th^ list of 

key concepts. Thfe second segment refers to two key concepts (Bering and 

Alaska), which are concepts 2 and 3. Therefore segments 1 dnd 2 have one 

key concept in common Cconcept 2) , and two key concepts that appear in one 

of the segments but not the other (concepts 1 and 3). As shown in Table 

1, the value of B, for segments 1 and 2 is 2Qi ) ^ 2(1) en 

np + 2(ni) 2 + 2(1) •^'^ ' 
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In computing for segments 2 and 3 of the high structure excerpt, concept 
2 la conmon to both segments and (Concepts 3 and 4 appear In one o£ these 

* t. ; * 

segments but not the other. Therefore, the value of Bv for segments 2 and 3 



is 



2(1) 



« .50.. 



Similarly, for segn^nts 3 and 4, concepts 



^0 + 2^) 2 + 2(1) 
2 and 4 are common to both segments and concepts 1 and appear in .one seg" 

ment but not the otner. The value of Bj^ for segments 3 and 4 is 



2^1) 



2(2) 



,67 . 



Readers who are not familiar with the 



2o + 2(ni) , 2 + 2(2) 
Structure variable are encouraged to verify the computations* for the re-* 

malnlng values of Bi shown In Table 1. Aa mentioned prevloixsly, an overall 

measure for the .structure of a lesson Is determined, by computing the mean 

of all the values of B^^ In the lesson « 

Student Achievement ^ 

Research on lesson structure show^ overwhelmingly that structure 

significantly affects student achievement . Table 2 stumn^irlzes txe resixlts 

obtained In 1^4 stiuiles Involving the relationship between lesson structure 

and student learning. Twelve of the 14 studies are expezlmental In nature ^ 

In the sense that levels of structure t^ere predetermined .and then the 

lessons were prepared and presented In formats (such as ta.pe-recorded 

lectures or programmed boolclets) that preserved the structure. In these 

studies y students were assigned randomly to groups of A^rylng degrees of 

structure. A^^esson of low structure typically has a mean Bj^ of .30 or 

lower 9 a medium structure lesson typically ranges from .30 to .40, and a 

high structure lesson generally has a mean Bj^ higher than .40. In the 

12 experimental studies reviewed in this article, care was taken to present 

the same content in the low structure lessons as in the high structure lessons 
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Structure was varied by changing the order In which concepts were presented 

o 

rather than chacgltig the number of times concepts were mentioned In lessons. * 

Two of the 14 studies (J-amb et al., 1979 Smith, in pressr^b) are 
correlational or descriptive in dctsign. In the Smith study, intact classes 
were presented a lesson on an algebra topic by thei,r regular teachers, and 
th^ a posttest over this topic *was administered. Although correlation, 
''does not imply causation, this study was necessary in that teaching was _ ^ 
examined ifi natural sejt tings involving typical classroom interactions. 
Similarly, Lamb et al. examined lessons in. natural settings involving intact 
classes. Teachers taught lessons about swine flu and students were tested 
over the content. Then the teachers were trained to Increase their lesson 
structure < Next, teachers taught lessons about swine flu to other intact 
classes and students again were tested. ^ 

The 12 experimental studies controlled the degrees « of structure and 
established cause-and-ef feet relationships, but in doing so they resembled 
laboratory studies of teaching (e.g., tape-recorded lessons instead of 
"live" teaching) rather tllan naturalistic classroom research. Both approaches 
experimental and correlational , present advantages and disadvantages in 
deten^ning the relationships between structure , and student achievement I 

^ M mm a* ■«w «m «m» m *mt m» cm ^ «• 

Insert Table 2 about here 

An examination of Table 2 shows that the two earliest studies that were 
reviewed (Anderson, 1966b, 1967) researched seventh and eighth grade biology 
students and their ability to learu about fern morphology by reading ' 
programmed booklets. In the 1966 study, two groups were compared, one 
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receiving a lesson with high structure and one receiving a lesson with . 

low structure. The high structure group scored significantly higher on a 

posttest about ferns tharv did the low structure group." The 1967 study was 

conducted similarly, except that 10 levels of structure were determined. 

The high structure grougf scored higher on a pos'ttest than did the low 

^ < c * 

structure groups. Groups that received medium levels of a_tru^:ture djld nx>t--^ 
differ significantly on posttest results. 

The study by Trind^de (1972) studied eighth grade biology students and 
covered three lesson topics (digestive systems, bread mold, and scientific, 
names). Three levels of lesson structure were prepared for each of the three 
topics. A teacher read each leisson to the students. For all three leaaon 
taplcs, the high structure lesson was superior to the medium structure lesson 
and the medium structure lesson was superior to the low structure lesson in 
terms of inducing student achievement on a posttest immediately after the 
lessons were presented. Trindade also tested the students seven days after 
the l^sons were presented to determine the effect of structure on longer- 
term retention. He reported that, for the digestive system lesson and the 
scientific names lesson, the high structure group and the medium structure 
group both retained significantly more information than did the low ^structure 
group. For both lessons, no significant differences in retention were found 
between the high structure group and the medium structure group. For the 
lesson on bread mold, retention was low for all three structure groups, 
to the point that no statistically significant differences were found. 

Browne and Anderson (1974) designed tape-recorded lectures on bread 
mold at three levels of structure. They reported that ninth graders in 
the high structure group scored significantly higher on a posttest than did 

10 
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the students In the low structure group. > Pegrae of structure was related 
linearly to achlev^ent, as evidenced by posttest group mean scores of * 
14.3, 13.7, ^4 12,8 for ^e high- structure, medium^ structure, and low 
Structure groups respectively • , ' • 

• Anderson and Lee (1575) reported Chat ninth and tenth graders learned 

. - -■ - ^ ' - ■ ■ '.•:j-'>^. ■■■ ' ... 

significantly more- from a t^ape recorded lesson about African sleeping sickness 
when' the lesson's structure was high rather than low. Similarly} Jynior , 

« * 

high school students, who were presented tape recorded lessons ^about ocean 
Xife scored significantly higher on a posttest when" they received a high v.. 
structure lesson rather thai! a low structure lesson. 

r \ 

Ferraro, Lee, and Anderson (1977) studied the effect of lesson structure 

on different student populations. They prepcred tape-recorded lessons - 

* 

about the work of paleontologisUif • Three versions of the lessons were 
adjusted for difficulty level so that they would ^be suitable for second 
graders, normal adolescents, and educable mentally retarded adolescents. 
The second graders, as well as the educable laentally retarded students, 
scored significantly higher on a test over the lesson when fihey were in the 
high structure group rather than the low structure group. Although, the 
normal adolescents in the high structure group had higher mean posttest 
scores than the normal adolescents in the low structure gruop, this difference 
was ^ot statlatlcally significant. The researchers conjectured that the 
nonslgniflcance for the normal adolescents occurred b'-jcause the subject 
matter was relatively simple for these^students. 

Mathis and Shrum C1977) conducted their study with college students. 
They prepared tape-recorded lectures about the structure ahd function of 

- 11 
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biological cells an4 about the movement of materials in living organisms. 
They reported that students who were presented the high structixre lesson 
scored significantly higher ott a posttest over the material than did students 
who were presented the low stmcture lesson. Mathis and Shrum found these 
results to be consistent regardless of the verbal abilities of the students, 

Simmon? (1977) reported that nintH gra4ers who received a high structure 
tape recorded lesson about ithe microscope learned significantly more than 

* ^ . ■ 

did thbse who received the low structure presentation. In addition they 
weri^ rated as being significantly more competent in performing psychomotor 
^lis'' involving the micto^'.ope than were the students who were presented . 

tlk W' structure lesson. ' Simmons also found that those who received the 

* ■ ■ • ' ' 

high 'structure lesson remained on task longer than those who received the 

low structure lesson. 

Lamb et al.' (1979) conducted a descriptive study of structure in which 
secondary school science teachers presented a lespon about swine flu to one 
of their regularly .scheduled classes. Each lesson was tape recorded. 

«» . ■ 

Students* were given a test over the content the teachers agreed to cover. 
The mean structure for the lessons wag .28. The teachers then were trainie.d 
to increase the Isvel of structure of their lessons, after which they each pre 
sented.. another lesson about swine flu to a different intact class. Students 
again were tested.' The mean structure for the second sfit of lessons wa^ 
.45. Students who were presented the second set of lessons scored signifi'- 
cantly higher than did students who were presented * the first set of lessons. 

Simmons C19af0) revised th^ presentational- format used iji her 1977 
study by preparing lessons via motion picture films. In the 1980 study. 
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conducted with tenth graders , lessons on segmentation of annelid woros and 
on parasetlc flatworms were presented* For both topics, students who re- 
ceived a high structure presentation scored significantly higher on post-* 
tests than did students who were presented low structure lessons. 

r 

To determine If structure Is a variable that affects achievement In 
content areas other than science. Smith and'\Sanders (1981) studied fifth 

graders In social studies classrooms They f ottfid that students who were 

presented a high structure lesson about the history and geography of 
Alaska achieved significantly higher on a posttest than did students who 
received a low structure lesson on this topic* As In the study by Mathls 
and Shrum (1979) Involving college students. Smith and Sanders reported 
that structure affected lesson comprehension of the fifth grade students, 
regardless of their verbal abilities. Calculations of omega squared Indl*-* 
cated that lesson structure accounted for 49% of the variance in achieve-* 
ment, whereas verbal ability accounted for 23% of the variance in achievement. 

In a sbudy involving high school mathematics students. Smith and . 
Hodgln (in press) reported that students were significantly more able to 
^PPly geometry theorems if these theorems were sequenced so that the 
structure was high rather than low. However, structure accounted for only 
7% of the,-varlancr. la. achievement ^- .As^^ln the stxsdiM-^y^-AndBVBoa (1^ 
lessons were presented in booklet form and svudents read the material individually 

Smith (in press-a) studied high school students and their ability to 
comprehend economics concepts. Three levels of structure were constructed 
and the lessons were presented by a teacher who read from prepared transcripts. 

Students In the high sti^uct^ure group and the medium structure group achieved 

f 
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algnif leant I7 higher on a post test than did students In the low structure 
group. Although the mean score for the high structure group exceeded . ^e 
mean score for the medium structure group, the difference between the scores 
of these two groups was not statistically significant. A very small per*- 

centage of the variance In achievement was due to the structure variable. 

\ 

Additional analyses indicated a slgnlfi(^ant interaction between level of 

structure and student ability level. Structure significantly affected com«- 

prehension of students whose ability levels were above average^ but students 

of average ability and below average ability were less affected by varying 

degrees of structure. Research studies by Aulls (1975) and Johuson (1964 , 

1967) support these findings Iti that students who had no experience in dealing 

ft 

with a particular body of content were not affected by the degree of organl-^ 

V 

zation of the content , whereas students who had some experience concerning 
a body of knowledge were significantly affected by the degree of organization 
of the content. These results apparently contradict the findings of And<^rson 
C1967) in which students of higher intelligence were affected less by varying 
degrees of structure than were students of lower Intelligence. Similarly , 
the results of Mathls and Shrum (1979) and of Smith and Sanders (1981) did 
not identify student ability level as a determinant of the effect of structure 
on student achievement. An additional significant finding of the Smith (in 
press«a) study is that structure significantly affected student achievement 
as measured by questions at the knowledge and comprehension levels of 
Bloom's taxonomy y but the effect of structure ou achievement as measured 
by questions at the^ application and analysis levels ^f Bloom's taxonomy was 
not significant. 
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Smith iin press^b) conducted a, correlational study of structure. 
Nineteen high school algebra teachers agreed to teach a lesson on direct 
variation to one of their regularly scheduled classes. The teachers were 
given a list of the key concepts they were to cover. Each teacher's lesson 
was tape recorded and a posttest was administered to eacn class over the 
key concepts. Student posttest scores were adjusted for ability level 
by use of an analysis of covariance, and then the adjusted mean posttest 
scores for each class were computed. Structure was positively correlated 
with mean class achievement. In this study, all 19 teachers had relatively 
high degrees of lesson structure, ranging from ,48 to .82, because the ma- 
terial covered in the lesson required a great deal of repetition and practice. 
But, in spite of these consistently high levels of structure, the degree of 
structure was significantly related to achieveaeiit. Furthermore, 26% of the 
variance in achievement was attributed to structure. 
Student Perception of . Instruction 

Those who question the value of student evaluations of instruction 
suggest that the student lacks the experience and the perspective to assess 
instructional effectiveness. For example, Sheehan (1975) identified factors 
that may bias student ratings of instruction. Rodin and Rodin (1972) 
reported a negative correlation between student ratings and student achievement. 
Smith, Smith, and Staples <1982) reported that achievement and ratings of 
instruction, were not always positively related. 

On the other hand, research by Frey (1973), Marsh, Fleiner, and Thomas 
CL975), Braskamp, Cauliey, and Costin (1979), and Marsh and Overall (1980) 
showed that when instructors of the same course gave a common final examination. 
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Che classes that rate! their instructors high Clow) made high (low) 
examination scores. Cohen (1981) conducted a meta-inalysis that provided 
strong evidence that student ratings are valid measures of teacher effecCtve.^- 
ness. 

A review of the literature on lesson structure identified four studies 
that examined the effect of lesson structure on student perception of 
Ijesson effectiveness. Browne and Anderson (1974) found that student evalua*- 
tions of lessons showed ninth graders were generally unable to discriminate 
between lessons of high structure and lessons of low structure. Browne 
and Ander m therefore caution that student evaluations of instruction may 
not be a valid indicator of teacher effectiveness. 

On the other hand, Butterworth (1974) reported that college biology 
studo.nt evaluations of inst;ruction discriminated significantly between 
lessons of high structure and those of low structure. Butterworth noted 
that lessons of high structure were rated significantly higher in terms of 
student ease in understanding the content, student satisfaction in studying 
' the material, and student rating of the lesson as being valuable and relevant. 

Simmons C1980) used lesson rating items similar to those of Butter- 
worth and obtfined results for tenth graders that were nearly identical to 
the results of the Butterworth study. Simmons dealt with biology students in 
this study. 

Smith and Hodgin (in press) found that high school mathematics students 
rated a high structure lesson significantly higher than a low structure lesson 
in terms of their understanding ojE the material being presented and in terms 
of their overall rating of the quality of the lesson. Thus, in three of the 
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four studies of lesson structure and student perception, significant difr< 
ferences in lessen ratings in favor of ^ high structure over low structure 
were reported. 

Other Results Concerning Structure 

To determine whether structure varies significantly for a teacher 
from lesson to lesson and to compare degrees of structure from teacher to . 
teacher. Sharp (1972) tape recorded college physics teachers as they taught 
their regularly ^heduled classes. Sharp found that each teacher's structure 

remained quite stable from one lesson to the next. However, Sharp di^_^^^^ . 

covered that degrees of structure of different teachers varied significantly. 
In a study of college biology professors, I&iehlke (1973) reported results 
very similar to those of Sharp. Based on the results of these two studies, 
it is evident that, at least at the college level, some teachers organize 
their lessons well whereas others present lessons that are poorly organized. 
This result does not appear to be surprising, except that the conclusion 
was reached by use of a low- inference variable. 

As a result of analyses of science lessons in natural settings Crather 
than In laboratory settings where recorded lessons are used), Andei^on 
C1972b) concluded that teacher conmunication in the classroom typ(ically 
contains a higher degree of structure than does student classroom communication • 
Anderson also noted that classroom Incidents in which the teacher responds to 
students or builds on student ideas produce higher degrees of lesson structure. 

Lamb et al. (1979) conducted a study of secondary school science teachers 
In which they found that teachers can be trained to Increase the structure 
of their lessons. They reported that training was based on a typical 
microteachlng format in which teachers were videotaped as they presented a 
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lesson^ then they were presented fhe theory of lesson structure, next they 
analyzed the structure of their videotaped lesson, and then they retaugnt 
the lesson. Unfortunately, Lamb and Davis (1979) conducted further research 

f \ 

on training £eachers to Increase lesson structure and Identified several 
problems th%are yet to be resolved. One problem la that teachers appeared 
to be unable to increase their lesson structure &f imply by studying this 
variable; teachers needed., to complete a mlcroteaching program before they- 
were able to increase their lesson structure (from a mean of .25 to a 
mean of _ .42^ for_pre-aej:3d.£e^tfiachera a^ f rom. ♦^S ^;©- ,^45 for- tnservice teachers 
However, when those who microtaught presented lessons in actual classrooms, 
their mean structure was .37, compared to a mean structure of .29 for teachers 
in a control group. Thus, extensive training did Increase lesson structure, but 
this Increase was not great enough to produce a statistically significant 
difference in structure between teachers who were trained and teachers in 
the control group. A further problem noted by Lamb and Davis is that an 
accurate analysis of lesson structure required that a. lesson be tape re- 
corded and then transcribed. The transcription and subsequent structure 
analysis required up to 10 hours for a one hour lesson. Lamb and Davis 
suggested that these time constraints are reason for determining more 
efficient ways to train teachers to increase lesson structure. For example, 
further research may show that segments of a lesson can be analyzed and 
used as reasonable estimates of total lesson structure. 

Smith (in press-b) also identified problems in determining structure 
of "live*' algebra lessons. Although key concepts were identified beforehand 
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for the lessons Smith analyzed^ many teachers focused their lessons on 
material that was only partially related to the lessoii^ objectives. Thus^ 
more concepts were introduced Itito the lessons , and many of these concepts 
were added to the list of key concepts before structure analyses were begun. 

N 

Smxth noted that problems existed la obtaining reliable ratings of lesson 
structure. These problems were resolved o^ly when subject matter experts 
Cin this case, mathematics majors) were used as coders. Because of the 
time required to analyze lesson structure and the meticulous care necessary 
to obtain reliable structure ratings , educators might be wise to reserve 
training in improving structure to those teachers who have been identified 
as needing help in planning and presenting well -organized lessons. Such 
identification could be based on student evaluetlons of .io.structlon as 
well as on observations by experts in subject matter areas. 

SUMMARY 

This article has reviewed research on lesson structure, a low^-lnference 
indicator of lesson organisation. Lesson structure has been shown to affect 
achievement positively, and students generally rate lessons higher when the 
structure of the lessons is relatively high. Teachers vary in the de^re^ of 
structure of their lessons, thus indicating that some teachers eould profit 
by being trained to increase the degree of structure of their lessons. 
Problems have been identified in the training process and in analyzing 
lesson structure, but these problems can be resolved by expending time and 
by employing subject matter experts. 
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The most relevant suggestion tor teacher training and teacher 

evaluation is that trainers and evaluators focus on low-inference teacher 

behaviors that can be critiqued objectively. According to Gage (1978), 

clusters of such behaviors may provide a key for developing useful theories 

of instruction. 

r 
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Table 1. -» Excerpta from High and Low Structure Lesgpns ' 



Key Concepts 



High Structure Le88oi&' ' 



1. Russia 
2 * Bering 
3. Alaska 

Fur (traders 9 otters , seals) 
5* Aleutian Islands 
6« Alaskan settlements 
7. Unitad States 

Key Concept s^ 



1. The Russian government sent 
Bering to explore the northern 
par^ o£ the Pacific Ocean/ 

2. Bering landed on the southern 
coast of Alaska in 1741* 

3. Bering told of large amounts^ 
of sea otters and fur seals* 

4. Because of Bering 'ti news^ « 
Russian fur traders began coining 
to the Aleutian Isla^ids. 

5. Russia soon founded, settlements* 
:^n Alaska* ' 

6. Lat^r', Russia of f ered-^'tosell. 
' tQ the United State's . • 



Low Structure Lesson 

1. The Russian government sex^t 
Bering to explore the northern 
part of the Pacific Ocean. 

5. Russia soon founded settlements 
in Alaska. 

2. Bering landed on Ll«a southern 
coast of Alaska in 1741. 

6, L&ter, Russia offered to sell 
Alaska to the "United States. 

3. Bering told of large amounts 
of sea otters and rur seals. 

4. Because of Bering's news, 
Russian fur traders began 
coming to the Aleut,l^ Islands^ 



1.2 

2,3 
2,4 
1,2,4,5 



1,6 
1,3,7 

f 

1,2 

1.6 
2,3 
1.3,7 
2,4( 
1.2.4,5 



2(1) 



2 + 2<1) 

2(1) 
2 + 2(1) 



1121 



2 + 2(2) 



2(1) 



4 + 2(1) 



3 + 2(1) 



.50 
.50 

.67 

.33 
.40 



2(1) 



Z + 2(1) 

2(0) 

4 + 2(0) 

2(1) 
3 + 2(1) 

2(0) 

5 + 2(0) 

2(2) 
2 + 2(2) 



- .50 



.40 



.67 



25 



I i .a 



1. 1 I 



ii 



\ ^^^!^^f^ Scrucsure and Ach levenanc 



V • i f I 



Muaber of 



Grade 



• Subject 
Hatcay ' 



V V ^' ws * ^^ ^^ 



BraaencatloaaX 
oechod 



Aadarsoa 
a966b) 

Aadarsoa 

Trlndada 
a972) 



Browaa 4 
indersoa 

Aadarsoa & 
Ua a975) 



Farraro, Laa, 
& Andaraoa 
a977) 



Machla & 
Shnia a977} 

Siaimoas 
(1977) 



161 

160 
60 

191 

61 

41 
80 



7 



7^ 



9 

9«dQ 

7^^ 8 
2 



41 O?ox«al) 6m 7 
60 OMR) 6m 7 



Para aorpholog^ 

Biology; 
7ara aorphologf 

BiQlog7 C3 copica}} 

a. Humaft dlgaatlva ayacaa 

b. Life c^ele of braad mold 
e« Sclaaclflc aanea 



Biology t 
Braad nold 

Biology f 
Afrieaa aldapln^ alcknasa 

Llf a lA cha ocaaa 

Biology I 
Work of a palaoatolbgiat 
C3 laaaooa adjuacad for 
grada layal and IQ) * 



Biology I 

101 Collaga Calla and llylag jarganiaaa 

80 9 Sclanca: 

JParta of tha lalcroacopa 



Frograasad 
. bookleca - 

Prograaaiad. 
booklaca 

Lactura (jaad 
froa praparad 
aaauacripca 



Tapa racordad 
laccura 



Tape recorded 
laccura 



Xapa recorded 
lecture 



Tape recorded 
lactura 

Tape recorded 
laccura 
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^< ' ^l^'^^^M^^l l lll l ^ ^ ^ l "^ i T t i i iiii»»' i i < » t » f i' M '» i <ii i" ' t ''< 

Level qS Bffeee oC setuecura Slealfica&ea 
ScrucCttta OB achlevaaanC Level 



2 ' ' . 

(Bifth, Low! High > Uw .01 

10 yasy hisit > V«X7 lav .01 

Z fot all 3 lessoa copies, . ,01 to ,03 

(Blgh, HsdluB, ' Bigh > HatUiofr > Low 



3 lULgh > Lotf ,03 
(Sigh, KBdiuaa, 

2 7or both lesion topics, 

CEUgh, Lovl 9igH>Loif .01 



2 Tor 2a4 graders and 

(SU^h, Lowl lor Cft students, ,03 

High > Low 



2 

(B^ghfUvl High > Lav ,03 

2 

(jUgh, Lowl Bigh >Lov ,01 
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Table 2>« Studtaa of StnictuM and Achtftvaaant (coaelnuad) 



Laaacm OvgaalitatioA 
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Rafaranea 



Laiab at al, 
(1979) 

Stmfaoaa 
a980) 



S&ith & 
Saadars . 
(1981) 

Snith t 
Bodgin (lo 
ipraas) 

Saith (in 
p^aaa a) 



Saich (la 
ptaas b) 



Nuaber of Grade 
Students Laval 



299 

72 
84 

144 
337 



8->12 
10. 



U-I2 



9-11 



Subject 
Matter 



Freaaatatlonal 
method 



Laval of 
Structure 



Science 
i Swine £lu 

Biology I 
a» Segseatatloa of 

annelid uozaa 
b» ?araaaclc flacvoraa 

Social Studlea; 
Alaaka 



Mathaaatlce i 
Gaoaatry thaoreaa 



Live claaarooa 
praeentatlona 

Motion picture 
fUa 



Tape recorded 
lecture 



Sooklete 



Bconoalca i 
Free aarkat ayeteae 



Mathaaatlce t 
Direct variation 



Lecture (read 
froB prepared 
aanuacripts) 

Live claeerooa 
prasentatlona 



Ko fixed 
^ lavala 

2 

OULgb, Lo») 



(Plgb» Low) 



(Blgh, Low) 



(Blgh^ Modiua, 
Low) 

Mo fixed 
lavala 



Effect of fftructure 
on achiaveaent 



Structure poaitlvely 
related to achiaveaent 



For both laaaoaa, 
Blgh>Low 



Hlgh>L<^ 



High > Low 



High >Low 
Kedlua;>* Low 

Structure poeitively 
related to achiaveaent 



Significance 
Uvel 



•01 



•01 



•001 



•09 



.OS 



• OS 
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